Global integration has accelerated the worldwide flow of knowledge and information, causing societies to become embedded in one another in complex ways, even as they retain their distinctive characters. This chapter examines the process of global integration through the lens of national industrial models -the collection of routines and strategies generally shared by corporate managers in a particular society.
companies in other societies to be doing. It is this process of outside pressure, reflection, and response that is at the heart of this chapter's analysis.
As a window into the process of global integration, the chapter develops a stylized account of Japanese electronics firms' response to a new organizational model emanating from the United States, the Modular Production System. The account is stylized both because it is intended to tell a general story about the Japanese electronics industry and because we are required to omit firm-specific data collected during our field interviews to protect the personal and corporate confidentiality of our respondents. There were many differences as well as similarities in the strategies chosen and concerns expressed during our interviews, and an analysis of these differences would doubtless be fruitful, but my aim here is to highlight areas of agreement and similarity.
The Evolution and Circulation of Industrial Models
Industrial models consist of a range of norms, practices, routines, and tendencies.
As such, they are always stereotypical, and firms vary widely in how closely they hew to the stereotype. Nevertheless, industrial models have been characterized at a variety of levels. Some have coalesced at specific historical moments across a wide range of countries, such as the post World War II 'social contract' between labour and capital that emerged in the United States, Europe, and Japan in the post-World War Two period, albeit in different forms. Others have been associated with groups of countries, individual countries; industries in specific countries; regions within countries; and even individual large firms. The core idea that has emerged from this work is that alternative viable forms of industry and corporate organization can co-exist within capitalism (Berger and Dore eds., 1996) .
But what of the notion that global competition and integration accelerate the degree to which industrial models influence one another? There is a rich body of literature in this area as well, from work that documents the rise and uneven geographic spread of 'financialization,' the increased responsiveness of publicly traded firms to pressure from financial analysts and large institutional investors (Lazonick and O'Sullivan, 2000; Williams, 2000) ; to research on how the collection of 'best' industrial practices known as Lean Production (Womack, Jones, and Roos, 1990 ) have been differentially adopted and adapted by managers from different societal home bases and in different industrial sectors (e.g., Abo, 1989: Liker, Fruin, and Adler, 1999) .
The central message here is that industrial models are not static, but evolve with time, and that the pace of transformation tends to accelerate when practices are transferred from one society to another. The Japanese Production System, for example, emerged in the 1950 and 1960s as Japanese firms adapted the principles of 'Fordist' mass production to the constraints of the post World War Two Japanese economy, namely small markets, scarce capital, and limited consumer spending power (Sayer, 1986 ).
Because of the success of Japanese firms in the 1980s, some of the key principals of the Japanese Production System in turn had a profound impact on the organization of industrial production in the United States and Europe in the 1990s. But the elements of Lean Production were introduced into societies with very different institutional structures and industrial histories, and so the process has been one of adaptation and transformation rather than simple imitation and adoption.
There is now a rich literature on how the Japanese Production System has been adopted and adapted differentially in various industries, companies, workplaces, and stages of the value chain (e.g., Abo, 1989; Florida, 1993: Liker, Fruin, and Adler, 1999; Holweg and Pil, 2004) . American firms did respond to the Japanese Production System, and the MIT book that codified its elements as 'Lean Production,'
The Machine That Changed the World, was extremely influential among managers in the automotive industry and beyond. North American investments by Japanese firms in the 1980s and 1990s also did much to expose managers and workers at American suppliers to key elements of the Japanese Production System. These lessons resulted in an increased focus on quality at American firms, achieved through systematic and continuous defect reduction programs and reduced in-process inventories, at least in final assembly (Cole, 1999) . In the realm of industry organization, however, the value chain elements of Lean Production that admonished lead firms to ask more from their suppliers dovetailed with other forces in the United States that were both driving and enabling increased outsourcing. I will refer to the industrial model that emerged from this process as the Modular Production System.
Value Chain Modularity as a Response to the Japanese Production System
Outsourcing became extremely popular in the United States in the1990s, and it was driven by some of the same motivations that exist in Japan: the search for greater flexibility in the face of increased international competition and market volatility through the transfer of fixed assets and inventory to suppliers. A close lead firm-suppler relationship was a key aspect of the Japanese Production System. Japanese lead firms tend to be relatively vertically integrated, and when suppliers are heavily used, they are more likely to be highly dependent on one or a small number of key customer firms.
Buyer-supplier relationships have traditionally been canted towards affiliates of the same industrial group, or keiretsu. The qualification process for new suppliers (Japanese and non-Japanese) can be extremely lengthy. Lead firms may make equity investments in their suppliers and can in some cases come to dominate them financially.
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While in the United States outsourcing grew beyond anything that had been imagined in Japan, one striking difference was that relationships with suppliers did not change their adversarial tone, but retained much of their arms-length, short-term, and contractual character (Helper, 1991) . Nevertheless, the challenges of transferring and coordinating complex and sensitive information along the supply-chain, reducing inprocess inventories, and ensuring quality remained. Here American industry drew on its Lead firms often provide the required technical assistance and financial support to help affiliated suppliers adopt asset-specific production technologies, inventory management, capacity planning, and quality control systems. These tight linkages between lead and suppliers have been identified as a source of competitive advantage for Japanese firms (Dyer, 1996) . 3 Although this pattern of cross-holding has been quite strong historically, the keiretsu structure has loosened considerably in the past decade or so, in part driven by the efforts of foreign investors, such as Renault, to drive down the cost of components. See Lincoln, chapter 12, in this volume. long history of systems integration, 'the art of conceiving, designing, and managing the development of large systems involving multiple disciplines and many participating organizations' (Sapolsky, 2003: 31) . 4 Elsewhere I and others have characterized the new model that emerged in the United States during the 1990s, in part as a response to Lean Production and in part as a response to home-grown pressures to 're-engineer' the corporate landscape, as the 'Modular Production System.' It is based on value chain specialization, formalization of value chain linkages, and an increase in the scale and global reach of each horizontal segment -or 'module' -of the value chain.
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According to Pavitt (2003) , the robustness of systems integration in the face of growing complexity in the realm of commercial products has been enabled by advances in information technology, especially computer simulation technologies that reduce the cost of experimentation and technological search. This has enabled the development of simplified and codified methods for transmitting detailed product and production information along the value chain. Specifically, the key business processes that have been In modular value chains distinct breaks in the chain of activities tend to form at points where information regarding product and process specifications can be highly formalized. As in modular product design, activities tend to remain tightly integrated and based on tacit linkages within functionally specialized value chain nodes. Between these nodes, however, linkages are eased by the application of widely agreed-upon protocols and standards. Discreet nodes of tacit activity can reside within divisions of the same firm, but only when activities are outsourced can scale economies build up beyond the level of the firm (Langlois and Robertson, 1995) . 4 Systems integration developed as a formal practice in the United States during the Cold War in response to a need to coordinate the invention, development, production, deployment, and maintenance of increasingly complex and exotic weapons and aerospace systems. Projects to create complex weapons systems such a ballistic missiles, early warning radar systems, and nuclear submarines were so large and interdisciplinary that detailed knowledge required to deign and produce all of the sub-systems were far beyond the scope of knowledge and expertise contained within any single military branch, firm, university labouratory, or other single organization. Someone had to make sure the systems worked as intended. At first, the task of systems integration fell to a few aerospace contractors, government agencies, and specially created non-profit agencies, but over time, the approach and methods of systems integration migrated to the private sector as private military contractors gained experience with the approach and systems engineering and management became established, if much maligned, academic disciplines by the 1970s (Johnson, 2003) . 5 Baldwin and Clark 2000; Sturgeon, 2000 Sturgeon, , 2002 Takeishi and Fujimoto, 2001; Langlois, 2003; Principe et al, 2003; Gereffi, Humphrey, and Sturgeon, 2005; Sturgeon and Lee, 2005. computerized are product design (e.g., computer aided design), production planning and inventory and logistic control (e.g., enterprise resource planning), as well as various aspects of the production process itself (e.g., assembly, test and inspection, material handling). Furthermore, the Internet has provided an ideal vehicle for sharing the data generated and used by these systems. Such technologies and practices are at the core of the Modular Production System. It is the formalization of information and knowledge at the inter-firm link, and the relative independence of the participating firms that gives value chain modularity its essential character: flexibility, resiliency, speed, and economies of scale that accrue at the level of the industry rather than the firm (Sturgeon and Lee, 2005). 6 Value chain modularity introduces risks as well as benefits for participating firms.
Responsiveness may suffer as contracts are hammered out. There is potential for intellectual property and other sensitive information about product features, pricing, production forecasts, and customers to leak to competitors through shared suppliers.
The ability of lead firms to innovate and design successive product generations may suffer from the atrophying of manufacturing and component knowledge, a problem that has been referred to by Chesbrough and Kusunoki (2001) as the 'modularity trap.'
Reliance on standard interfaces may lead to the use of standard components, leading in turn to a loss of product distinctiveness. Shared and overlapping inventory resident in supplier organizations can lead to distortions and tracking problems that introduce waste.
How the risks and benefits of the Modular Production System balance out depends, like all things in business, on execution. Both lead firms and suppliers must perform their respective tasks well, anticipate problems before they occur, and deal with them effectively when they inevitably do. One unavoidable issue is that independent firms in buyer-supplier relationships often have competing interests.
In sum, there appears to be no single best way to organize production. Takeishi and Fujimoto (2003) argue that firms and industries that make products with integral 6 The high volume of non-price data flowing across the inter-firm link differentiates modular value chains from simple markets. Because of this complexity it is not unusual that additional engineering and coordination be required. The hand-off of product and process specifications between firms need not be perfectly clean, but only relatively so for modular value chains to function.
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What is clear is that national-scale institutions heavily influence managerial choices related to industry organization. For example, corporate responses to intensified competition and market volatility depend on the strength of worker protection and how well the institutions of new firm formation function at the level of the nation-state. In the United States, volatility is high, not only because globalization and technological change displace workers in vulnerable industries, but also because worker protection laws are relatively weak and labour unions have been in serious decline for decades (only 8.5% of the United States private sector workforce is unionized). On the other hand, the financial and regulatory mechanisms that support entrepreneurship and corporate restructuring are very strong, and so volatility has spurred the formation of new kinds of businesses that focus on the pooling and rapid redeployment of workers and machines.
Today, lead firms in the United States can lease almost anything, from workers to trucks to entire factories, by making a phone call to Adecco or Ryder or Solectron. These large, specialized suppliers have arisen in direct response to increased volatility. In countries tend to have integral value chains, while firms and industries that make products with modular product architectures tend to have modular value chains.
But value chain architecture is not always a function of design architecture. As Baldwin and Clark (2000) have shown, there are many cases in which break points in modular value chains have been willfully engineered. While products with highly modular design architectures such as the personal computer certainly make value chain modularity more likely, even a single modular link in the flow of activities, such as the link between an integral design and manufacturing, can unleash the dynamics of value chain modularity. In addition, firms such as Autodesk, Cadence, and Mentor Graphics have aggressively created new opportunities for value chain modularity by developing and marketing design automation tools that produce files in standard format. The degree of modularity in a given chain of activities thus involves a large measure of strategic choice, and is not a simple function of design architecture. The question, then, is how well a given industrial model fits with the product, industry, and larger institutional and competitive factors that influence firm strategy. 7 Products with integral architectures have tight design interdependencies with components and subsystems of which they are comprised.
where worker mobility is lower, such as Japan (Brown et al, 1997) , the infrastructure and motivation for new firm formation tends to remain underdeveloped, and so volatility is weakly translated into industry re-organization and modular suppliers of pooled resources have not emerged.
In the American electronics industry, value chain modularity took shape during the late 1980s and early 1990s. Because many established firms had in-house manufacturing and components divisions, this change required the break-up of vertically integrated corporate structures and the aggregation of cast off activities in suppliers. Circuit board and final product assembly work was mostly transferred to contract manufacturers based in North America, specifically the big five 'electronics manufacturing services' (EMS) firms Flextronics, Solectron, Sanmina-SCI, Jabil, and Celestica, while the assembly and even some of the design of notebook computers went to 'original equipment' and 'original design' (OEM and ODM) contract manufacturers based in Taiwan, such as Quanta, Compal, Inventec, Hon Hai (Foxconn) and the various contract manufacturing arms of Acer. By the end of the1990s, much of the manufacturing capacity of the Taiwan-based contract manufacturers had shifted to Mainland China, and the big five United States-based contract manufacturers had established a global-scale network of factories (Sturgeon and Lester, 2004) . At the level of components, the 1990s was a time of rapid growth among 'fabless' semiconductor design firms as well as the semiconductor foundries that serve them, such as the Taiwanbased TSMC and UMC, as well as IBM (Linden and Somaya, 2003) . Thus, by the end of the 1990s, the Modular Production System in the United States electronics industry had become fully developed and global in scope.
Competitive Challenges to Japan's Electronics Industry at the End of the 1990s
Value chain modularity came to the attention of Japanese electronics firms in the late1990s, triggered by the fantastic growth of the Internet and the huge demand for data communications and Internet-enabled enterprise computing equipment that came with it.
American firms are leaders in nearly all Internet-related electronics hardware and drive the standard-setting process through technological and market leadership while leveraging the capabilities of its suppliers and customers. The major Japanese electronics firms, on the whole, are much more vertically integrated, with in-house design and manufacturing of many sub-systems and components.
In 2001 competition from American firms in modular production networks formed only part of the challenge facing Japanese electronics firms. Korean firms such as Samsung, LG Electronics, and Hyundai are highly vertically integrated. Similar to Japanese firms, large Korean electronics firms tend to follow the 'components plus products' strategy; they manufacture and sell components on world markets, and use their most advanced components first in their own branded products to the degree possible.
Until the late 1990s, Japanese companies followed the 'flying geese' strategy of licensing older component technologies to less capable firms in Korea and Taiwan and moving to newer technologies without much worry, but by 1999 Korean firms, especially Samsung and LG, began to close the gap in specific consumer electronic and component markets, such as mobile phones, digital cameras, digital televisions, comput er monitors, high capacity memory chips, and flat panel displays.
In Japan, intensified competitive pressure from both the United States and Korea fostered the widespread impression that Japanese electronics firms were losing pace. This, along with losses at several firms in 1998, focused managerial attention on the practices of rival firms and fostered the consideration of radical shifts in strategy. The build-up of the Internet bubble, and its bursting in 2001, whipsawed Japanese electronics firms along with the global industry, not because Japanese firms were driving innovation in the field, but because they were significant suppliers of components, personal computers, and computer peripheral equipment, the sales of which were being driven by the expanding Internet. As a result, the near moratorium on IT spending that followed the excesses of the Internet bubble deeply affected Japanese firms along with the rest of The dilemmas and contradictions facing the largest Japanese electronics companies were great during the interview period, as they continue to be today.
Japanese electronics firms are highly diversified and have large numbers of employees both in Japan and abroad. For firms selling enterprise computing systems, key customers in Japan, which prominently include national and local governments, are demanding IT systems comprised of the best hardware and software in the world, and since such systems now must be Internet-compatible or even Internet-based, this often means using elements created by non-Japanese companies. For firms selling consumer electronics products and electronic components, competition is intense from low-cost producers with modular value chains, such as Dell in personal computers, and with high levels of vertical integration, such as Samsung in mobile phones and flash memory chips.
These pressures prompted decision-makers at Japanese electronics firms to consider new strategies to rapidly acquire or develop new competencies, increase specialization, and relocate in-house operations to low-cost locations such as China. At the same time, the managers we spoke to agreed that it would be politically and strategically impossible to enact the layoffs that would be required if radical restructuring was taken too far.
The bursting of the Internet bubble in early 2001 led Japanese managers to step back from the brink of radical transformation. The 'dot.com' crash dramatically exposed some apparent weaknesses of the Modular Production System. As a result of overanticipating demand, Cisco was forced to liquidate $2.2 billion of finished and in-process inventory, largely held by its contract manufacturers. The company cut 8,500 jobs and posted its first loss in its 11 years as a public company ($2.69 billion) in the third quarter of 2001 (Niece, 2005) . Over the next few years Solectron, Cisco's most important contract manufacturer, suffered a total of $6.5 billion in losses and laid off nearly a third of its global workforce of 60,000.
However effective these developments were in driving Japanese firms back to their traditional industrial model, managers at Japanese electronics firms have nevertheless made significant breaks with past practices. Only key components, such as system-on-a-chip (SoC) -known in Japan as LSI -semiconductors, leading-edge flat panel displays, high-capacity batteries, and advanced memory chips are to be produced in Japan, either in-house or in joint-ventures with other Japanese firms. Inhouse final assembly in Japan is largely being limited to high-cost models with advanced features. Low-end products are to be produced offshore, especially in China, either by affiliates or by Taiwanese contractors. Divestiture of old, unprofitable, and unrelated businesses and products lines has accelerated, though these moves comprise only an incremental step toward downsizing and specialization. Increased specialization, increased complexity, and the continued importance of foreign component sales has led to increased outside purchasing and higher dependence on global markets for a wider variety of inputs, including technology inputs.
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Alliances
The remainder of this section presents evidence of these changes, and their limits, in three areas: alliances, outsourcing, and information technology and communications services.
The renewal of traditional strategies at Japanese electronics firms has a high price.
The fast pace of technological change in the technologies that underlie key components has required a spate of new investments in leading-edge factory production in Japan (see table 3-2 for some examples). The high cost of many of these new investments has convinced managers to forge an unprecedented set of production-sharing alliances. Seven of the twenty-five factory investments listed in Table 3 -2 involve more than one firm.
The shift in thinking about alliances is captured by the following statements made by the same top manager in 2001 and 2002:
We have a terrace-house style management where we exchange ideas with people in the same house, so we don't want to sell our factories to other people.' (Japanese electronics executive, June, 2001) 'We're thinking of a smaller terrace house now. And we're also thinking about having good neighbours.' (same Japanese electronics executive, July, 2002) 10 For example, most large Japanese electronics firms have licensed processor cores, a modular block of design code (or 'IP block') for inclusion in SoC semiconductors, from the British firm Advanced RISC Machines Ltd. (ARM) as a way to stimulate business in Europe, where ARM technology amounts to a de facto standard for embedded communications equipment. capacity is limited to the members of the alliance, which is typically two, and in a few cases, three firms.
2 Examples of recent and planned electronics factory investments in
Overall, this restructuring activity is leading the Japanese electronics industry on a path toward greater specialization, concentration, and fixed capital sharing. These are the same goals that American firms have sought as they have moved toward the Modular Production System, albeit pursued in somewhat different and more partial way. 
Outsourcing
In the realm of outsourcing as well, Japanese electronics firms have taken a partial step in the direction of Modular Production. Dense interactions between design and manufacturing is one of the hallmarks of the Japanese Production System, and much criticism was leveled at the tendency at American firms' to "throw designs over the wall" to manufacturing (Kenney and Florida, 1993 The general strategy in Japan has been to keep the production of leading edge products in-house but embrace outsourcing for high-volume, price-sensitive products such as low-end personal computers, mobile phones, and previous generation video game consoles. But instead of American contract manufacturers, Taiwan-based contract manufacturers have received the lion's share of these new orders from Japanese firms.
Taiwanese contract manufacturers were thought to have access to lower cost capital and be willing to tolerate lower returns on investment than Japanese firms. Taiwanese manufacturers of commodity flat panel displays, personal computers, and mobile phones are especially popular. Some use of Taiwan's semiconductor foundries (TSMC and UMC) was reported as well. Japanese managers have confined the use of contract manufacturers to older and simpler products and components because of the engineering time required to transfer specifications and because they fear the leakage of intellectual property. One respondent put it as follows: Some of our products require special components and finishes. If we used a Taiwanese
[contractor], we would also use them as parts vendors, and we'd have to teach them about this [advanced process], and we don't want to -it would take too much of our engineering time.
Eventually they will be able to do everything, but we don't want to teach them so quickly.
It's a constant decision to figure out how much of our resources to invest in teaching them as opposed to the cost of doing it ourselves. Moreover it leads to the leakage of our intellectual property. Eventually they catch up -but maybe we can delay that (Japanese electronics October 2004) This statement reveals a deep ambivalence about outsourcing that has not been as evident in American electronics firms, which tend to deal with such problems by codifying complex product specifications and punishing suppliers that try to compete with them by withdrawing business. While not unheard of, American companies have had no appreciable problems with IP leakage to rivals via shared suppliers. Managers of Japanese electronics firms, in contrast, have largely opted to continue traditional strategies that seek to develop and leverage synergies within their organizations. As one respondent put it:
In can be an advantage to have both components and [final products] in-house; we can use advanced components in our own products first and introduce new features faster. If manufacturing is outsourced, 100% of the strength of Japanese companies will die.
Launching new models quickly is the key. If we don't have a manufacturing function, we will not be able to launch new products based on new [in-house] technologies, such as batteries, LCDs, and semiconductors, nor could we make modifications to existing products. The ability to make incremental modifications on the factory floor is important. Dell doesn't create. They will have a hard time creating new products because they depend on outside Still, it was recognized that the benefits of this strategy were declining with the increased ability to codify product and process information that has come with digititzation. One respondent put the problem this way:
With digital technology it becomes easier to gain the capability to manufacture. It's easier to make personal computers than televisions. Everyone can buy the technology. The machines embody the instructions. It's no longer a 'black box'; the Japanese advantage when it used to be that way is eroding. For example, the Koreans can simply buy the machines and have the technology. (Japanese electronics executive, July, 2001.) On the other hand, in some areas the increasing consolidation of functionality enabled by digitization has created new technical challenges and a greater need to integrate product and component design efforts. The Japanese managers we spoke with believed this to be especially true in the case of system-on-a-chip semiconductors.
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United States companies specialize in a core competence, a piece of the value chain. We do it all: system LSI, [product] design, manufacturing, production equipment, and marketing.
As one respondent put it:
The main business [of our division] is to manufacture digital audio-visual products. To do this we must co-develop with our semiconductor group. We can put all of our knowledge about system design into the LSI design. The system LSI made by a specialist may not work as well or fit as well within the final product. In the past we could buy key components from the outside, but now system LSI determines everything so we buy these from inside. But this is the exception. Other components can be bought from the outside. ( Our interviews suggest that by 2003 the questioning on the topic of outsourcing had led only to modest changes. One of the main difficulties was the work force reductions that would be required for more radical restructuring.
If we got rid of manufacturing, we'd have to get rid of 50% of our workforce. We couldn't survive if we did that because other stakeholders, like the governments who procure our services, couldn't accept our doing such a thing. (Japanese electronics executive, July, 2002) Severe workforce reductions were also seen as problematic because of their effect on morale. As one respondent put it:
We can't just fire people, because if we did, we couldn't keep the others. This is the Japanese way of business; we can't just adopt the American way. We have to make full use of Japanese people. If we fire the laggards, the talented promising people will think about their own future and also leave. They would think that [our company] is not a good place to work. We are building up some outside companies like real estate and maintenance to absorb excess people, but all this has to happen slowly. We are thinking of cutting some businesses, but this must be done gradually, according to the Japanese way. (Japanese electronics executive, June, 2001) To sum up, Japanese firms appear to have settled on a mixed model in the realm of outsourcing. Advanced components and products are to be produced in-house or in joint ventures, and older, simpler, and non-strategic components and products lines are to be outsourced. While this strategy might seem clear and decisive on its face, it provides no real guidance on how far to take outsourcing. What comprises a core technology, a key component, or advanced product? How soon should advanced process technologies be transferred to outside suppliers? It was recognized that the definition of core competencies and key components would shift over time. One respondent summarized this point as follows:
In regard to outsourcing, we have a mixed model. We make key components in-house. We must choose these key components carefully and engage in constant search and revision.
What is considered key will change over time. Then, we must choose our real high tech collaborators; firms that can provide specialties and have special R&D capabilities. (Japanese electronics executive, October, 2004) What this suggests is that Japanese electronics firms face the same strategic challenges that their foreign competitors do and have similarly moved in the direction of Modular Production, in most cases for older product lines but in other cases with the aim of developing high-level technological collaborations. But even in the case of older, non-strategic products, the migration of in-house production to low-cost locations, especially China, was mentioned at least as often as outsourcing. What is clear is that the degree and speed of these changes are limited in the Japanese institutional context.
The following statement sums up this point well:
Suppose we do away with all of our plants and fire all of our workers If we were driven to this we might do it, but in Japan you can't do this. It is our policy to protect [manufacturing Debates about shifting from manufacturing to services at Japanese electronics firms have apparently been quite intense. For now, it seems as if the integrated approach has won the day. This is captured well by the following three statements made by the same high-level Japanese electronics executive:
July 2001: Now we want to change from a hardware to a software and services solutions business, so we need more differentiation to fit customers in every country. Will turning away from manufacturing create weakness? We are struggling to find an answer. Even on government programmes, we can't do it ourselves and so we are using some American firms as sub-contractors. Accenture, Mckinsey, and Price Waterhouse and others have a very good business in Japan and can win bids over us. Our engineers make full use of our products first. So customers prefer to go with American companies because they'll provide integrated packages using the best components from a variety of vendors. Our engineers are trying to integrate products from Cisco and others but sales and engineering issues force them to use our own products, so we lose some bids.
July 2002: There are two different views at our company. Some say we should simply be good at choosing the best components, but others say anyone could package them in the same way. They would be standardized parts, so anyone could do the same thing. Where's the competitive advantage for us then? With no differentiating hardware, there is no way of succeeding in a pure software/services business. How would we make profits in such a business? In this view, we need to maintain advanced hardware capabilities.
October 2004: Service companies cannot expect to make profits. We found we cannot make money from just software services. Even IBM is facing losses from its system integration business. Competition is too tough in being a pure provider of services. Therefore my opinion now is that we need to keep making all the necessary hardware in our company. Some people in our company said we should lead in services and software and use the best hardware we can find whether it's ours or another company's. Gradually we realized that the company that produces the key hardware in-house can provide customers with the confidence and security they need.
Conclusions
The failure of Japanese electronics firms to participate fully in the Internet-fueled growth in the global electronics industry during the late 1990s triggered a period of questioning among the top executives in Japan's leading electronics firms. At the time, the Modular Production System emanating from the United States seemed to be providing American firms with significant competitive advantages. Moreover, the key features of the Modular Production System provided a direct challenge to a host of the most cherished strategies of Japanese electronics firms. In Modular Production, manufacturing capacity is pooled in specialized contract manufacturers, freeing lead firms to engage in 'open innovation' (Chesbrough, 2003) by specializing in specific aspects of technology development and system architecture while depending on outside firms for complementary system elements. The goal of 'platform leaders' (Gawer and Cusumano, 2002) in the Modular Production System is to attain early market dominance to set standards in emerging technologies, thereby forcing 'partner' firms to create products, subsystems, and components that comply with the standards they set. These strategies clash with the strongly held belief among Japanese managers that competitive advantage comes from design collaboration within a diversified organization, tight feedback between internal design and manufacturing, and the first-use of internally Korean firms such as Samsung and LG Electronics, which remain highly vertically integrated. Second, the resistance to radical change is typically quite high, so changes tend to be introduced in piecemeal fashion. It is this process of partial application, experimentation, and reversal, however, that could work to create a new model, one well adapted to the industrial history and institutions of Japan as well as to the exigencies of global markets.
